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Description 

Field of the invention 

This invention relates to methods of producing wa- 
ter-absorbent shaped articles such as fibre or film, in- 
cluding free-standing film and film coated on a surface. 

It is known to produce fibre or film of polymeric ma- 
terial which is capable of absorbing large quantities of 
water or other liquids. One method of manufacturing 
such fibre or film is to use as a starting material a water- 
soluble polymer which can be crosstinked under the ac- 
tion of heat. The polymeric material is dissolved in water 
to form an aqueous solution which is then extruded into 
a heated gaseous environment. This produces fibre or 
film of the water-soluble polymer, which is dried by the 
heated gaseous environment into which the material is 
extruded. The extruded fibre or film is subsequently 
heated to crosslink the polymer to such a degree that it 
is water-insoluble but water-absorbent. 

Without the crossllnking step the fibre or film will re- 
dissoK/e should it ever encounter water subsequently 
The crosslinking step, therefore, stabilises the fibre or 
film so that on encountering water it absorbs the water 
without dissolving. The more the material is heated and 
Crosslin ked the less capable the product is of absorbing 
water, but in general terms the more stable the material 
is and the more it retains its structure on absorbing wa- 
ter, that is to say the more the fibre retains its fibrous 
nature. The exact amount of crossllnking and heating 
can be varied depending upon the uses to which the wa- 
ter-absorbent fibre or film is to be put. 

Background art 

EP-A-26B498 describes a water-absorbent water- 
insoluble polymeric fibre, film, coating, bonding layer or 
foam, made by forming a substantially linear polymer by 
polymerisation of water-soluble ethylenically unsaturat- 
ed monomer blends comprising carboxylic and hydrox- 
ylic monomers and then reacting the carboxylic and hy- 
droxylic monomers in the linear polymer to form internal 
crosslinks within the polymer. 

EP-A-269393 describes a water-absorbent water- 
insoluble crosslinked polymer fibre or film made by dry 
extrusion of a solution of a substantially linear polymer 
formed from a water-soluble blend of monoethylenrcally 
unsaturated monomers comprising a plasticising mon- 
omer, evaporating the solvent and forming polymeric fi- 
bre or film plasticised by an external plasticiser, stretch- 
ing the fibre or film while the external plasticiser remains 
in the fibre or film, and then crosslinking the polymer 

EP-A-34291 9 describes film or fibre made by extru- 
sion and stretching from a polymer of water-soluble eth- 
ylenically unsaturated monomers that include ionic 
monomer. A counterionic lubricant compound is ab- 
sorbed into the surface of the fibre or film before or dur- 
ing the stretching. 



EP-A-397410 describes a water-soluble linear pol- 
ymer of carboxylic acid monomers such as acrylic acid 
and a hydroxy tic monomer which can be crosslinked, 
after being shaped by extrusion of an aqueous solution 

s of the polymer as fibre or film, to form crosslinks be- 
tween the carboxyl and hydroxyl groups. 

FR-A-2355929 describes a process for manufactur- 
ing yams and fibres having a water-retention capacity 
of more than 80% by weight, in which process aqueous 

10 solutions containing water-soluble polymers of acrylic 
acid, distributed homogeneously, and aliphatic, cy- 
cioaliphatlc, araliphatic or aromatic compounds that 
contain at least two hydroxyl and/or primary or second- 
ary amino groups in their molecule are spun, and the 

15 yarns spun in this way are heated at temperatures of 
between 100 and 200'*C. 

Disclosure of the invention 

20 According to one aspect of the present invention, a 
method of producing water-absorbent water-insoluble 
fibre or film, by extruding an aqueous solution of a water- 
soluble polymer into a gaseous medium to form fibre or 
film and crosslinking the fibre or film at a temperature in 

25 the range 125 to 250'C to a degree sufficient that the 
crosslinked fibre or film is water-insoluble, is character- 
ised in that the extruded fibre or film is collected at a 
moisture content of 8 to 25% based on the dry weight 
of the fibre or film and is further dried at a temperature 

30 no greater than 100**C so that the fibre or film entering 
the crosslinking step has a lower moisture content in the 
range 0 to 10% based on the dry weight of the fibre or 
film. 

The conventional way of processing the fibre or film 

35 to crosslink the polymer would be to collect the fibre or 
film at a moisture content at which the fibre or film is no 
longer self-adherent and then to heat the fibre or film at 
a temperature in the range 125 to 250'C to cause 
crosslinking. It has unexpectedly been found according 

40 to the invention that, if the fibre or film is dried at a tem- 
perature no greater than lOO'C after collection but be- 
fore passing into the crosslinking zone, then a material 
with reduced cracking or crazing at the fibre or film sur- 
face can be obtained, which material is tougher in the 

45 sense that it is less prone to damage during subsequent 
textile processing such as carding and crimping of fibre 
and is less likely to shed fine particles during any form 
of further handling. This is surprising, since the fibre or 
film will in any event be dried as it is heated during the 

50 crosslinking stage. 

Preferably, the water-soluble non-crosslinked poly- 
mer is substantially linear and is formed from a water- 
soluble blend of monoethylenically unsaturated mono- 
mers that must be selected such that the final 

55 Crosslin ked polymer is water-absorbent. Ways of select- 
ing monomers for this purpose are known, for example 
from EP-A-397410 mentioned above. Preferably the 
water-soluble blend of monoethylenically unsaturated 
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monomers includes an anionic monomer, for example it 
comprises 50 to 95% by weight ethylenicaily unsaturat- 
ed carboxylic monomer and 5 to 50% by weight copol- 
ymerisable ethylenicaily unsaturated monomer. The co- 
polymerisable monomer preferably comprises mainly a 
non-ionic monomer. The nrranomers used in the inven- 
tion are preferably acrylic monomers. 

Preferred carboxylic monomers are methacryllc 
acid or acrylic acid, but maleic acid or anhydride, itacon- 
ic acid or any of the other conventional ethylenicaily un- 
saturated carboxylic acids or anhydrides are also suita- 
ble. Some of the carboxylic monomer units In the copol- 
ymer can optionally be replaced by monomer units de- 
rived from an ethylenicaily unsaturated sulphonic acid 
such as 2-acrylamido-2-methylpropane sulphonic acid 
or allyl sulphonic acid. Carboxylic and sulphonic mono- 
mers may be present in the final polymer in free acid or 
water-soluble salt form, suitable salts being formed with 
ammonia, an amine or an alkali metal. 

When the crosslinking reaction involves reaction 
with the carboxylic acid groups it is usually preferred that 
at least some of the carboxylic acid groups should be 
present as free acid groups before the crosslinking oc- 
curs. For instance, for this purpose, it may be adequate 
for 10 to 75%, preferably 25 to 75%. of the acid groups 
to be in free acid form before the crosslinking occurs. 

The copotymerisable ethylenicaily unsaturated 
monomer for copolymer Isat ion with the carboxylic mon- 
omer may be a water-soluble ethylenicaily unsaturated 
monomer such as acrylamide or a water-insoluble mon- 
omer, for example an olefin, such as isobutylene, an ar- 
omatic ethylenicaily unsaturated monomer, such as sty- 
rene or a substituted styrene, an alkyi ester of acrylic or 
methacrylic acid, such as methyl or ethyl acrylate or 
methacrylate. butyl acrylate or methacrylate or 2-ethyl- 
hoxyl acrylate or methacrylate, vinyl acetate or acrylo- 
nitrile. One or more copolymerisable monomers may be 
present. A monomer that will provide groups for internal 
crosslinking with the carboxylic groups (as discussed 
below) is usually included. Other non-ionic monomers 
that may be used include ethylenicaily unsaturated 
monomers that carry a pendent group of the formula - 
A^B^ApR where B is ethyleneoxy, n is an integer of at 
least 2. A is propyleneoxy or butyloneoxy m and p are 
each an integer less than n and preferably below 2 and 
most preferably zero, and R is a hydrophobic group con- 
taining at least 8 carbon atoms, as described in more 
detail in EP- A-21 3799. The comonomer(s) are generally 
present in amounts of at least 5% and preferably at least 
1 0% by weight based on the monomers used for forming 
the copolymer, and they may be present in amounts up 
to about 50%, generally below 45%. by weight. 

The substantially linear water-soluble polymer may 
be formed from the monomer blend In any conventional 
manner. It may be preformed and then dissolved to form 
a polymer solution. For instance, it may be made by re- 
verse-phase polymerisation if the monomer blend is sol- 
uble in water or by water-in-oil emulsion polymerisation 



if the blend is insoluble in water, e.g. at a low pH. How- 
ever, this can incur the risk that the polymer may be con- 
taminated by surfactant, and this is undesirable. Prefer- 
ably, therefore, the polymer is made by aqueous solu- 

5 tion polymerisation or other solution polymerisation 
methods. Generally, it is formed by solution polymerisa- 
tion in the solvent in which it is to be extruded (usually 
water). The polymerisation can be conducted in a con- 
ventional manner in the presence of conventional initi- 

10 ators and/or chain-transfer agents to give the desired 
molecular weight. 

The concentration of polymer in the aqueous solu- 
tion to be extruded Is generally in the range 5 to 50% by 
weight and will be selected, having regard to the molec- 

15 ular weight of the polymer, so as to give a solution having 
a viscosity that is convenient for extrusion. The concen- 
tration of polymer is usually at least 1 5% by weight, with 
values of 30% to 45%, e.g. 35% to 40%, by weight often 
being particularly suitable. 

20 The solution that Is extruded may have a viscosity 
as low as, for instance, 20,000 mPa.s at 20*C but gen- 
erally the viscosity is at least 50,000 and usually at least 
80,000 and sometimes as high as 200,000 mPa.s, as 
measured at 20'C using a Brookfield RVT spindle 7 at 

25 20 rpm. The viscosity desirably is also relatively high at 
the extrusion (spinning) temperature, which typically is 
elevated, for instance above 80*C but below the boiling 
point of the polymer solution. The solution at BO'C usu- 
ally has a viscosity of at least 5,000 or 10,000 mPa.s 

30 and most preferably at least 20,000 mPa.s. For in- 
stance, it may be in the range 50,000 to 100.000 mPa. 
s. These values may be obtained by extrapolation from 
values obtained using a Brookfield RVT viscometer 
spindle 7 at 20 rpm at a range of temperatures below 

35 80°C. 

The solvent of the solution that is extruded is gen- 
erally water alone but it can be a blend of water and 
organic solvent, for example methanol. The solvent 
must be volatile so as to permit rapid evaporation after 

40 extrusion. The gaseous environment into which the so- 
lution is extruded is preferably hot air. When forming fi- 
bre, the polymer is extruded through a spinneret, which 
can be of the type conventionally used in synthetic fibre 
production, and the hot air can be contained in a coll of 

-^5 the type conventionally used for dry spinning. The ex- 
truded fibre can be taken up on conventional textile ma- 
chinery, such as a godet, as a yarn or tow. A conven- 
tional spin finish, which is preferably non-aqueous, is 
usually applied to the fibre before it is taken up. 

50 The moisture content of the fibre at the point at 
which it is taken up is generally in the range 8 to 25% 
based on the dry weight of fibre. The fibre at this point 
preferably has a moisture content of at least 10%, most 
preferably at least 12%, by weight, particularly if the fibre 

5S has to be handled mechanically before it passes to the 
drying step. If the fibre is dried to a moisture content less 
than 8% before collection, it has decreased mechanical 
strength and in particular is brittle. It may not withstand 
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processes such as cutting, crimping or cross-laying to 
torm a web. The moisture content of the fibre is prefer- 
ably no higher than 22%, based on the dry weight of 
fibre, to avoid fibres sticking together if they are collect- 
ed on a package. A moisture content of at least 15% 
and no more than 20% is particularly advantageous. 

When forming film, the aqueous solution can for ex- 
ample be extruded via a slit die or an annular die through 
a heated gaseous environment, generally hot air, on to 
a support surface, for example a heated rotary drum. 
The support surface has release properties. Drying of 
the film continues on the drum, and the film is stripped 
from the drum and taken up on rolls. The moisture con- 
tent of the film as it is taken up is generally in the range 
8 to 25% based on the dry weight of film, preferably 10 
to 22%. most preferably 12 to 20%. 

It is preferred to stretch the fibre or film before it is 
collected. Stretching is effected by having the speed of 
the collection apparatus, for example the take-off godet, 
higher than the extrusion rate of the polymer solution 
(the linear velocity of the polymer solution through the 
exit capillary of the spinneret or die). The ratio of the 
take-off speed to the extrusion speed is generally up to 
10:1 but is preferably in the range 2:1 to 8:1. most pref- 
erably 3:1 to 6:1. 

The diameter of the fibre as it is collected preferably 
corresponds to a weight of not more than 20 decitex per 
filament, for example in the range 2 to 15 decitex per 
filament. 

The fibre or film thus taken up is further dried to a 
moisture content in the range 0 to 10%, preferably 4 to 
8%, based on the dry weight of fibre or film. The degree 
of drying carried put in this further drying step is prefer- 
ably such as to reduce the moisture content of the fibre 
or film by at least 5% based on the dry weight of fibre or 
film Drying is carried out at a temperature no greater 
than ^00°C to avoid damage to the fibre or film by the 
formation of bubbles of superheated steam within the 
fibre or film structure. Drying is preferably carried out by 
passing the fibre or film through an oven, generally at a 
temperature of above 50'*C, for example at a tempera- 
ture in the range 60 to 90*C. 

If any mechanical process step needs to be carried 
out on the fibre or film, it may be advantageous to do it 
before the further drying step while the fibre or film has 
a moisture content of at least 8%. preferably at least 10 
or 12%. to 25%. preferably not more than 22%. based 
on the dry weight of fibre or film, most preferably 15 to 
20%. Examples of such mechanical process steps are 
crimping of fibre, stretching of fibre or film, cutting of fibre 
into staple fibre, pneumatic conveying, fibre blending, 
crosslaying of fibre to form a batt or slitting of film longi- 
tudinally to form tapes. For example, the fibre can be 
cut into staple fibre and dried as a bed of staple fibre on 
a foraminous support, preferably a moving belt; alterna- 
tively, continuous fibre can be cross-laid on a forami- 
nous belt to form a batt and dried in that form. Alterna- 
tively, mechanical treatment can be carried out during 



the further drying step. For example, a film can be dried 
while being stretched on a stenter 

In the crosslinking step, the water-soluble polymer 
is heated to cause crosslinking of the polymer chains 
5 sufficient to render the polymer water-insoluble. The 
crosslinking can be effected by reaction into the back- 
bone of the water-soluble polymer but preferably Is ef- 
fected by crosslinking through pendent groups provided 
by one or more of the monomers that have been poly- 
10 merised to form the water-soluble polymer. The 
crosslinking preferably comprises the formation of ester, 
amide (or Imlde) or urethane groups by reactbn of pen- 
dent carboxylic acid groups in the water-soluble polymer 
after extruding the polymer. Formation of ester groups 
IS is preferred. 

Preferably, the polymer is internally crosslinked by 
reaction between reactive groups within the extruded 
polymer. Usually, the carboxylic groups act as one type 
of reactive group and are reacted with hydroxyl, epox- 
20 ide, amino or blocked isocyanate groups. Particularly 
preferred systems are described in detail in EP-A- 
268498. In these systems the extruded polymer is 
formed from a monomer blend comprising monomer 
that provides carboxylic acid monomer groups and mon- 
25 omer that provides hydroxyl groups that can react with 
the carboxylic acid groups to form ester crosslinks that 
contain only carbon and oxygen atoms in the linkages, 
and these carboxylk: and hydroxyl groups are reacted 
after extrusion to form the said crosslinks. Generally, the 
30 carboxylic acid groups are provided by acrylic acid or 
methacrylic acid and the hydroxyl groups are provided 
by allyl alcohol, an epoxide-substituled vinyl monomer 
such as glycidyl methacrylate or a hydroxyalkyl ester of 
a vinyl carboxylic acid such as 2-hydroxyethy( acrylate, 
35 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacr- 
ylate or 3-hydroxy propyl methacrylate. or by vinyl alco- 
hol groups. Alternative hydroxyl group-containing mon- 
omers are those of the formula CHR^=CR2-Y-Ma-OH 
where is hydrogen or carboxyl, R2 is hydrogen or me- 
40 thyl. Y is O, CH20or COO, M is alkyleneoxy. for example 
ethylencoxy or 1 ,2-propyleneoxy. and a is an integer 
greater than 1 and preferably at least 5, as disclosed in 
EP-A-397410. Alternatively, the comonomer can con- 
tain a primary or secondary amino group, for example 
45 2-aminoethyl methacrylate, which reacts to form an 
amide crosslink, or it can contain an isocyanate group 
(which may need to be blocked to prevent crosslinking 
during extrusion), for example 2-isocyanatoethyl meth- 
acrylate, to form urethane crosslinks. 
so Alternatively, reaction may be with an external 
crosslinking agent which should be substantially non- 
volatile at the temperatures reached in the extrusion 
process. Various systems for externally crosslinking the 
copolymer are described in EP-A-269393 and FR-A- 
55 2355929 and these can be used in the present inven- 
tion. For example, a hydroxy-funclional or carboxyl- 
functional linear polymer can be crosslinked by a diiso- 
cyanate (which may need to be blocked) or a carboxy- 
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functional polymer can be crosslinked by a poiyamlne 
such as ethylene diamine or by a polyfunctional reagent 
containing hydroxyl and/or epoxide groups. 

The temperature used to crosslink the fibre or film 
is generally in the range 125 to 250»C. When forming s 
ester crosslinks by the reaction of carboxyllc acid and 
hydroxyl groups, the preferred temperature of crosslink- 
ing is at least 1 50"C or 1 60*'C and is preferably no higher 
than 225''C, The temperatures reached during the ex- 
trusion process, for example the temperature reached 
by filaments during dry spinning, are, lower than the 
crosslinking temperature, preferably at least acC low- 
er, to prevent premature crosslinking; when forming es- 
ter crosslinks, the temperature reached during the ex- 
trusion process is preferably no higher than 1 20**C. The 
time for which the crosslinking step is carried out is gen- 
erally in the range 2 minutes to 2 hours: crosslinking 
times of 5 to 15 minutes are preferred unless the tem- 
peratures required to effect crosslinking in this time 
might damage any chemical materials present in the fi- 
bre or film. The apparatus used forheat-crosstinkingcan 
in genera! be similar to that used for drying, for example 
the fibre or film can be passed through an oven. Fibre 
Is preferably crosslinked as a bed of fibre on a porus 
support such as a foraminous conveyor belt. 

The moisture content of the fibre or film as it enters 
the heat zone used for crosslinking is in the range 0 to 
10% based on the weight of fibre or film. We have found 
that, if the moisture content of the fibre or film is above 
10% at this stage, damage to the structure of the fibre 
or film is caused by the rapid vapourisation of moisture 
at the high temperatures used for crosslinking. In gen- 
eral, the strength of the fibre produced increases with a 
docroasing moisture content of the fibre or film on en- 
tering crosslinking. Decreasing moisture content leads 
to fibre or film of improved mechanical properties down 
to a moisture content of 4 or 5%. Thus, in the most pre- 
ferred method of carrying out the invention, fibre is dry 
spun and collected at a moisture content of 15 to 20% 
based on the dry weight of fibre, is crimped and/or cut 
as required and is dried to a moisture content of 4 to 8% 
before entering the crosslinking step. However, if the fi- 
bre is initially collected at a moisture content of 10 to 
1 2%, it is still advantageous to dry the fibre to a moisture 
content of 3 to 6% before entering crosslinking; similarly 
it is advantageous to dry from a moisture content of 15 
to 20% down to 10% before crosslinking, although dry- 
ing to a lower level will give further Improvement In fibre 
quality. In general, there is little extra advantage in dry- 
ing to a moisture content of below 4%. and particularly 
below 2%. compared to the extra cost of removing these 
low levels of moisture in a drying step carried out at be- 
low 100"C. 

The fibre or film emerging from the crosslinking step 
has a very low moisture content, generally less than 1%, 
because of the high temperatures used in crosslinking. 
For some uses, particularly for fibre which is to undergo 
further textile processing, we have found it advanta- 



geous to add moisture in a controlled manner after 
crosslinking, for example to increase the moisture con- 
tent to a value of at least 10%, and generally up to 30%, 
for example 1 0 to 20%. based on the dry weight of fibre, 
to give a less brittle fibre. 

Thus, according to another aspect of the invention 
a method of producing crosslinked fibre by spinning a 
Crosslin kable polymeric material to form fibre and 
crosslinking the fibre at a temperature greater than 
100**C is characterised in that the crosslinked fibre is 
treated with moist air after crosslinking to raise the mois- 
ture content of the fibre to at least 1 0% based on the dry 
weight of the fibre. 

Treatment of the fibre can be carried out with moist 
air at ambient temperature but is preferably carried out 
with moist air at an elevated temperature of at least 
40**C, preferably at least SO'^C. up to a temperature of 
about 90'C. The moist air should have a relative humid- 
ity greater than the moisture content desired on the fibre 
and can have a relative humkJity of up to 1 00%, although 
when using moist air at elevated temperature the rela- 
tive humidity is preferably in the range 40 to 75%. Treat- 
ment with moist air is preferably carried out by passing 
a bed of fibre on a support, preferably a porous support, 
such as a foraminous conveyor belt, through a chamber 
having a flow off air at the required temperature and hu- 
midity. The moist air is preferably passed through the 
bed of fibre to achieve uniform treatment off the fibre. 
Exposure of a package of fibre to moist air will not in 
general achieve uniform moistening of the fibre. 

Such treatment to increase the moisture content of 
the fibre is preferably carried out when the fibre is to be 
subjected to textile processing, for example carding, 
yarn spinning, crimping, weaving or knitting or non-wo- 
ven fabric formation Involving mechanical treatment 
such as needling. Fibre Intended ffor such processes 
usually has a staple length of at least 10 mm. and fre- 
quently at least 25 mm, up to a staple length of 100 or 
200 mm. or it may be in the form of continuous filaments. 

For many uses fibre produced according to the in- 
vention is formed into a web by air laying or wet laying. 
In particular, air laying, from a suspension of fibres in air 
onto a porous mesh having suction means below the 
mesh, is a widely used and inexpensive process for 
forming a fibrous web for use in disposable absorbent 
products. The fibrous web can be bonded by adhesive. 
For use in such nonwoven web-forming processes, re- 
moistening of the fibre is not essential, although it can 
be carried out without detriment to the product. The use 
of a drying step at less than lOO'^C before crosslinking 
is still advantageous in producing a fibre having less sur- 
face damage. 

The remoistening step has a more marked effect in 
reducing brittleness. and hence in reducing fibre loss 
during textile processing than the drying step at less 
than 100*C before crosslinking. Although the best re- 
sults for textile processing are obtained from a process 
in which both these steps are used, the remoistening 
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step can also be used In a process where crosslinking 
rs carried out without a pre-drying step. In this case the 
moisture content of the fibre as it Is collected and fed to 
the crosslinker is preferably less than 1 5% based on the 
dry weight of fibre, for exannple 8 to 12%. 

According to another aspect of the invention a wa- 
ter-absorbent water-insoluble coating is produced by a 
process in which a flexible substrate such as a film or 
fabric is coated with an aqueous solution of a crosslink- 
able water-soluble polymer, the coating is dried, gener- 
ally at a temperature of above 1 0O^C, to a moisture con- 
tent of 8 to 25% by weight and then further dried at a 
temperature no greater than ^00'*C to a lower moisture 
content In the range 0 to 10% by weight, and the further 
dried coating Is crossllnked by heating at a temperature 
in the range 125 to 250°C. The coated film or fabric can 
be mechanically treated, for example wound on a pack- 
age, stretched and/or cut. between the two drying steps. 
The crosslinkable water-soluble polymer used can be 
as described above for use in preparing fibre or film, and 
it can be coated on the flexible substrate as an aqueous 
solutbn of similar concentration and viscosity. 

Brief description ol drawing 

The single figure of the accompanying drawing is a 
schematic diagram of the integers for a process for dry 
spirining, collecting, cutting, drying, crosslinking and re- 
molsturlslng fibre according to the Invention. 

The invention will now be described by way of ex- 
ample with reference to the drawing. A heated and fil- 
tered spinning dope is extruded through a spinneret 10 
to form fibre 11 in a dry spinning cell 13. Hot air circulates 
in the cell 1 3. The extruded fibre 1 1 is dried and solidified 
as it passes down the coll 13 and is collected around a 
godot 15. The fibre emerges from the side of the drying 
chamber of the cell 13, through a small hole 16, in the 
form of a tow 17. 

The moisture content of the fibre emerging at 16 in 
the form of a tow is 8 to 25 per cent based on the dry 
weight of fibre. If required, a spin finish can be applied 
to the fibre strands as they are emerging in the form of 
the low 17. 

The tow 17 passes into a conventional staple cut- 
ting machine 18 and falls from the cutter as staple fibre 

1 9. Examples of staple fibre which have been processed 
are 6 mm and 52 mm fibre, although shorter and longer 
fibres, as well as fibres of intermediate length, benefit 
from the process of the invention. The staple fibre 1 9 
falls onto a moving air-permeable belt 20 and forms a 
bed 21 of fibre having a moisture content In the range 8 
to 25 per cent. The staple fibre 1 9 can alternatively pass 
to a feed hopper arranged to give a controlled supply of 
fibre to the belt 20 passing through a predrying oven 22. 
The fibre can for example be pneumatically conveyed 
from the cutter 1 8 to a hopper positioned above the belt 

20. The hopper can be of a type (known in fibre handling) 
in which a pair of fluted rollers rotate so as to withdraw 



fibre from the hopper and feed the fibre onto the belt 20. 
To enhance uniform distribution of the fibre in the bed 
21, the fibre can be fed to the belt 20 as a loose web 
rather than as separate piles of fibre. To this end, a nar- 

5 row hopper is preferably used, and an inclined plate may 
be positioned below the fluted rollers to direct the loose 
web more gently onto the belt 20. A guide roll at a fixed 
distance above the belt 20 and/or a downwardly biased 
flap at the entry to the oven 22 can be used to help to 

10 control the depth of the fibre bed 21 . The depth of the 
fibre bed 21 is preferably in the range 10 to 50 mm hav- 
ing a weight of 1 to 5 kg/m^. 

The fibre bed 21 is passed through the predrying 
oven 22, where it is dried at a temperature of no more 

IS than 100°C, for example SCC, for a time sufficient to 
give a moisture content of 0 to 10 per cent, for example 
about 5 per cent. The oven 22 is preferably a forced air 
oven in which a downwards draught of hot air impinges 
on the fibre bed 21 and passes through the fibre bed 21 

20 and the permeable belt 20. The residence time in the 
oven 22 can for example be in the range from 6 to 50 
minutes. 

The dried fibre emerges from the oven 22 at exit 23, 
which preferably has means for preventing fibre from 

25 being bk)wn out of the dryer into the atnrKJSphere. The 
exit 23 can for example be formed with a downwardly 
biased flap of a flexible impermeable material, for ex- 
ample that sold under the Trade mark Tygaflor*. which 
extends for several decimetres along the belt 20 follow- 

30 ing the exit 23 from the oven 22. Air escaping at the exit 
23 is forced into the fibre bed 21 and eventually through 
the porous belt 20. tending to hold the fibre on the belt 
20. The layer of dried fibre falls from the belt 20 in a 
stream 24 onto a second permeable conveyor belt 25. 

35 The fibre can alternatively fall into or be conveyed to a 
hopper feeding the belt 25. or a single conveyor belt can 
pass through the predrying oven 22 and the subsequent 
crosslinking oven. 

The predried staple fibre forms a bed 26 on the con- 

40 veyor 25. The bed 26 of fibre may be of the same thick- 
ness and weight as the bed 21 of fibre on the belt 20. or 
it may be somewhat thinner, for example in the range 
0.8 to 3.5 kg/m^. The bed 26 of fibre Is then passed 
through a crosslinking oven 27 where the predried sta- 

^ pie fibre is heated at a temperature in the range 1 25 to 
250''C, for example at 200''C for 8 minutes, to crosslink 
the water-soluble polymer to form the absorbent fibre. 

The crosslinking oven 27 is preferably a forced air 
oven of a similar type to the predrying oven 22. with sim- 

50 liar means for preventing loose fibre from being blown 
out of the oven. After crosslinking, the absorbent fibre 
is fed from the conveyor 25 as at 28 onto a further con- 
veyor 29, which is preferably a permeable belt similar to 
the conveyors 20 and 25. The fibre can alternatively be 

55 fed to a hopper, feeding conveyor 29, or a single con- 
veyor belt can pass through the crosslinking oven and 
the subsequent remoisturising chamber. 

On the conveyor 29 the bed of fibrous absorbing 
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material is passed through a remoisturising chamber 30 
where the moisture content of the fibre is increased to 
at least 10 per cent, for example approximately 15 per 
cent. The remoisturising chamber 30 preferably has a 
downwards draught of moist warm air, for example at 
50% relative humidity and es'^C, impinging on the fibre 
bed. The chamber can be of similar construction to the 
ovens 22 and 27. The residence time in the remoistur- 
ising chamber 30 can for example be in the range from 
3 to 45 minutes. The remoisturised fibre is then passed 
off the conveyor 29 as at 31 to suitable storing and/or 
packaging equipment. 

Industrial Applicability 

The water-absorbent water-insoluble fibre or film of 
the present invention can be used in various products. 
The fibre can, for example, be used in absorbent per- 
sonal products such as tampons, disposable diapers, 
sanitary napkins or incontinence pads. The absorbent 
fibre is preferably used in combination with other fibres, 
for example cellulosic fibre such as cotton or regener- 
ated cellulose fibre, including multi-limbed cellulose fi- 
bre as described in EP-A-301874, or polypropylene or 
polyester fibre. The absorbent fibre can be intimately 
mixed with said other fibre, for example by carding or 
air-laying the fibres together to form a web of mixed fi- 
bres. Alternativeiy, the absorbent fibre can be used as 
a layer, for example a non-woven fabric, of absorbent 
sandwiched between layers of other fibre. An absorbent 
film produced according to the invention can similarly 
be used as an absorbent sandwiched between fibrous 
layers. The proportion of absorbent fibre in a blend with 
cellulosic fibre for absorbent products can for example 
be at least 5% and up to 95% by weight, preferably at 
least 1 0% and up to 50% by weight. The absorbent fibre 
can also be used at similar levels in conjunction with 
fluffed wood pulp or synthetic fibre pulp, for example 
polyotefin pulp, in absorbent products. 

A yarn, woven fabric or nonwoven fabric comprising 
the absorbent fibre, or an absorbent film produced ac- 
cording to the invention, can be used as a swellable ma- 
terial which prevents ingress of water in underground 
cables. A yarn or fabric tape can be used to wrap cable 
or can bo laid longitudinally in the cable. 

The absorbent fibre or film can be used in many oth- 
er applications of the types described in Research Dis- 
closure, January 1992 at pages 60-61. for example in 
filters, absorbent liners or mats for packaging, disposa- 
ble wipes, mats, shoe insoles or bed sheets, swellable 
gaskets or seals, moisture- retention mats in horticul- 
ture, moisture-retaining packaging or swellable self- 
sealing stitching threads. 

The invention is illustrated by the following Exam- 
ples, in which parts and percentages are by weight un- 
less othenvise stated: - 



Example 1 

A 38% aqueous solution of a copolymer of 78 mole 
% acrylic acid (75% neutralised as sodium salt), 20 mole 
5 % methyl acrylate and 2 mole % hexapropylene glycol 
monomethacrylate was spun into fibre through a spin- 
neret into a cell where water was evaporated from the 
fibre. The temperature of the solution at the spinneret 
was between 90 and 100'C. The cell was heated by 
10 tube wall heaters at 150'*C. The fibre was collected as 
a tow at approximately 200 m/mtn and was passed to a 
staple cutter. The fibre had a moisture content of 16% 
based on dry fibre as it passed to the staple cutter and 
a weight per filament of approximately 15 dtex. 
IS The fibre was cut to a length of 160 mm and was 
dried in a forced air oven at 70'C to a moisture content 
of 7% based on dry fibre. The dried fibre was then 
crosslinked in an oven at 200*C for 10 minutes to form 
a water-absorbent water-insoluble fibre. The fibre was 
then conditioned at 60**C and 50% relative humidity for 
8 hours to a moisture content of 1 5% based on dry fibre. 

The fibre produced had a free swell absorbency of 
50 g/g with a retention under load of 35 g/g. 

In the free swell absorbency test 0.5 g fibre is dis- 
persed in 30 ml 0.9% aqueous saline solution and left 
for 5 minutes. The dispersion is then filtered through a 
sintered Mark 1 funnel of pore size 1 00-1 60 mk:rons and 
is left for 5 minutes or until it stops dripping, whichever 
is the longer. The amount of water filtered through the 
funnel is weighed and the weight of saline solution ab- 
sorbed by the fibres is calculated by subtraction. 

Following the above test, the retention under load 
is measured by application of pressure at about 3.4 kPa 
for 5 minutes or until dripping stops, whichever is the 
longer, and weighing the saline solution expressed. The 
weight of saline solution retained by the fibres is calcu- 
lated by subtraction. 

For comparison, a control fibre was produced in the 
same way except that the drying step was omitted. Each 
fibre sample was blended in equal proportions with 10 
dtex 153 mm polyester staple fibre and processed 
through semi-worsted carding and filling equipment to 
produce a sliver with a weight of 11.5 g/m. The amount 
of short, broken fibres deposited under the card and on 
the surfaces after the exit nips from the card and the 
filling equipment was significantly less with the fibre pro- 
duced according to the invention than with the control 
fibre. 

Example 2 

The process of Example 1 was repeated, except 
that the remoistening step after crosslinking the fibre 
was carried out by treating the fibre as a fibre bed on a 
porous belt in a remoisturising chamber which was a 
forced air oven having a downdraught of air at a tem- 
perature of 60'*C and 55% relative humidity The remois- 
tening step was carried out for 8 minutes and a fibre 
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moisture content of 15% was achieved. The fibre had 
the same absorbency and textile processing properties 
as the fibre of Example 1 . 

Example 3 

Fibre was produced by dry spinning an aqueous co- 
polymer solution as described in Example 1 and collect- 
ing the fibre as tow at a moisture content of 15%. The 
tow of 15dtex filaments was cut to a staple length of 
6mm. The staple fibre was dried at 70*C to a moisture 
content of 7% and crosslinked at 200**C for 10 minutes 
as described in Example 1 . but was not remoistened. 

The dry fibre was suspended in air and deposited 
on a papermaking wire mesh above suction plates to 
form an air-laid fabric useful as an absorbent layer in 
diapers. 

For comparison, a control fibre was produced in the 
same way except that the drying step was omitted. 
When the control fibre was air laid, significantly more 
fragments of fibre were found in the air sucked through 
the mesh than when the fibre of the inventbn was air 
laid. 

Example 4 

Fibre was produced by dry spinning the aqueous 
copolymer solution of Example 1 in a longer cell so that 
more drying of the freshly extruded fibre look place. The 
fibre was collected at a moisture content of 1 1 % and was 
cut to a staple length of 160 mm. The fibre was then 
crosslinked in an oven at 200'C for 10 minutes without 
any pre-drying step. The fibre was remoistened using 
the process of Example 2 at a temperature of 65**C and 
50% relative humidity to achieve a final moisture content 
of 16%. 

When the fibre was blended with polyester staple 
and carded to form a sliver as described in Example 1 , 
the amount of broken fibres deposited under and around 
the card was slightly greater than with the fibre of Ex- 
ample 1 . but significantly less than with the control fibre 
of Example 1 . There was also more short, broken fibre 
produced at the staple cutter than in Example 1 . 

By comparison, when the remoistening process 
was omitted the amount of short fibres deposited under 
and around the card was very much greater. 



Claims 

1. A method of producing water-absorbent water- 
insoluble fibre or film by extruding an aqueous solu- 
tbn of a water-soluble polymer into a gaseous 
medium to form fibre or film and crosslinking the 
fibre or film at a temperature in the range 1 25 to 
250*C to a degree sufficient that the crosslinked 
fibre or film is water-insoluble, characterised in that 
the extruded fibre or film is collected at a moisture 



content of 8 to 25% based on the dry weight of the 
fibre or film and is further dried at a temperature no 
greater than lOO'C so that the fibre or film entering 
the crosslinking step has a lower moisture content 
5 in the range 0 to 10% based on the dry weight of 
the fibre or film. 

2. A method according to claim 1 of producing water- 
absorbent water-insoluble fibre, characterised in 
10 that the aqueous solution of water-soluble polymer 
is extruded through a spinneret to form fibre and the 
fibre is collected as a tow or yarn at a moisture con- 
tent of 10 to 22% based on the dry weight of fibre. 

?5 3. A method according to claim 2, characterised in that 
the fibre collected has a decitex per filament of 2 to 
20. 

4. A method according to claim 2 or claim 3, charac- 
20 terised in that the tow or yarn is cut into staple fibre 
at a moisture content of 10 to 22% based on the dry 
weight of fibre and is subsequently dried and 

crosslinked in fibrous form. 

25 5. A method according to claim 4, characterised in that 
the staple fibre is dried as a bed of fibre on a moving 
belt. 

6. A method according to any of claims 2 to 5, charac- 
30 terised in that the fibre is re-moisturised after 

crosslinking to a moisture content of at least 10% 
based on the dry weight of fibre. 

7. A method according to claim 1 for the production of 
35 water-absorbent water-insoluble film, character- 
ised in that the aqueous solution of water-soluble 
polymer is extruded through a slit die or annular die 
to form a film which is collected at a moisture con- 
tent of 10 to 22% based on the dry weight of film. 

40 

8. A method according to claim 7, characterised in that 
the film Is longitudinally slit at a moisture content of 
10 to 22% based on the dry weight of film before 
the step of drying at a temperature no greater than 

45 lOO'C. 

9. A method according to any of claims 1 to 8. charac- 
terised in that the fibre or film is stretched before it 
is collected. 

so 

10. A method according to any of claims 1 to 9, charac- 
terised in that the extruded fibre or film is collected 
at a moisture content of at least 12% based on the 
dry weight of fibre or film. 

55 

11. A method according to claim 10. characterised in 
that the extruded fibre or film is collected at a mois- 
ture content of 15 to 20% based on the dry weight 
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of fibre or film. 

12. A method according to any of clainns 1 to 11 , char- 
acterised in that the extruded fibre or filnn is dried to 
a moisture content of 4 to 8% based on the dry 
weight of fibre or film at a temperature no greater 
than lOO'C before entering the crosslinking step. 

13. A method according to any of claims 1 to 12, char- 
acterised in that the moisture content of the fibre or 
film is reduced by at least 5% based on the dry 
weight of fibre or film during the step of further dry- 
ing at a temperature no greater than lOO'C. 

14. A method according to any of claims 1 to 13, char- 
acterised in that the said drying step is carried out 
at a temperature of 60 to SO'C. 

15. A method according to any of claims 1 to 14. char- 
acterised in that the aqueous solution has a con- 
centration of water-soluble polymer of 30 to 45% by 
weight and is extruded at a temperature which is 
above 80" C but below the boiling point of the poly- 
mer solution. 

16. A method of producing crosslinked fibre by spinning 
a crosslinkable polymeric material to form fibre and 
crosslinking the fibre at a temperature greater than 
1 00*^0, characterised in that the crosslinked fibre is 
treated with moist air after crosslinking to raise the 
moisture content of the fibre to at least 10% based 
on the dry weight of the fibre. 

17. A method according to claim 16, characterised in 
that the moist air with which the crosslinked fibre is 
treated is at a temperature of at least 50° C. 

18. A method according to claim 16 or claim 17, char- 
acterised in that the moist air is passed through a 
bed of the crosslinked fibre on a porous support. 

19. A method according to any of claims 1 6 to 1 8, char- 
acterised in that the crosslinked fibre is a water- 
absorbent water-insoluble fibre produced by 
extruding an aqueous solution of a water-soluble 
crosslinkable polymer into a gaseous medium and 
crosslinking the fibre at a temperature greater than 
lOO^C. 

20. A method according to any of claims 1 to 15 or 19, 
characterised in that the water-soluble polymer is a 
copolymer of 50 to 95% by weight ethylenically 
unsaturated carboxylic monomer and 5 to 50% by 
weight copolymerisable ethylenically unsaturated 
monomer. 

21. A method according to claim 20. characterised in 
that the copolymerisable ethylenically unsaturated 



monomer consists at least partly of a hydroxy-func- 
tional or epoxide-functional comonomer so that 
ester crosslinks are formed by reaction between 
carboxylic acid groups derived from the carboxylic 
5 monomer and hydroxy! or epoxide groups derived 
from the comonomer during the crosslinking step. 

22. A method of producing a water-absorbent water- 
insoluble coating, wherein a flexible substrate is 

10 coated with an aqueous solution of a crosslinkable 
water-soluble polymer, the coating is dried to a 
moisture content of 8 to 25% by weight, and the 
dried coating is crosslinked by heating at a temper- 
ature in the range 125 to 250'*C, characterised in 

IS that the dried coating, before crosslinking, is further 
dried at a temperature no greater than lOO^C to a 
lower moisture content in the range 0 to 10% by 
weight. 

20 

Patentanspruche 

1. Verfahren zur Herstellung einer wasserabsorbie- 
renden, wasserunloslichen Faser oder Folie, bei 

25 dem man eine waBrige Losung eines wasserlosli- 
chen Polymers durch Extrusion in ein gasformiges 
Medium zu einer Faser Oder Folie ausformt und die 
Faser oder Folie bei einer Temperatur im Bereich 
von 125 bis 250^*0 wasserunloslich vernetzt, 

30 dadurch gekennzeichnet, da3 man die extrudierte 
Faser oder Folie bei einem Feuchtigkeitsgrad von 
8 bis 25%, bezogen auf das Trockengewicht der 
Faser oder Folie. aufnimmt und bei einer Tempera- 
tur kleiner gleich 100'C so weitertrocknet. daO die 

35 Faser oder Folie mit einem niedrigeren Feuchtig- 
keitsgrad im Boreich von 0 bis 10%, bezogen auf 
das Trockengewicht der Faser oder Folie, in die 
Vernetzung einlauft. 

40 2. Verfahren nach Anspruch 1 zur Herstellung einer 
wasserabsorbierenden. wasserunloslichen Faser. 
dadurch gekennzeichnet, daO man die waOrige 
Losung des wasserkislichen Polymers durch 
Extrusion durch eine Spinnduse zur Faser ausformt 

45 und die Faser als Kabel oder Garn bei einem Feuch- 
tigkeitsgehalt von 10 bis 22%, bezogen auf das 
Trockengewrcht der Faser. aufnimmt. 

3. Verfahren nach Anspruch 2. dadurch gekennzeich- 
so net, da3 die aufgenommene Faser einen Einzeltiter 

von 2 bis 20 Decitex aufweist. 

4. Verfahren nach Anspruch 2 oder Anspruch 3, 
dadurch gekennzeichnet, daO man das Kabel oder 

ss Garn bei einem Feuchtigkeitsgehalt von 10 bis 
22%, bezogen auf das Fasertrockengewicht. zu 
Stapelfasern zerschneidet und anschlieOend in 
Faserform trocknet und vernetzt. 



9 



17 



EP 0 656 077 B1 



18 



5. Verfahren nach Anspruch 4. dadurch gekennzeich- 
net, daB man die Slapeltasern in Form einer Faser- 
schicht auf einem bewegten Band trocknet. 

6. Verfahren nach einem der AnsprOche 2 bis 5. 
dadurch gekennzeichnet, daB man die Faser nach 
dem Vernetzen wieder auf einen Feuchtigkeitsge- 
halt von mindestens 10%, bezogen auf das Fasert- 
rockengewicht. befeuchtet. 

7. Verfahren nach Anspruch 1 zur Herstellung einer 
wasserabsorbierenden, wasserunloslichen Foiie. 
dadurch gekennzeichnet. daB man die waBrige 
Losung des wassertoslichen Polymers durch 
Extrusion durch eine Breitschlitz- oder Ringduse zu 
einer Folie ausformt und diese bei einem Feuchtig- 
keitsgehalt von 10 bis 22%. bezogen auf das Foli- 
entrockengewicht, aufnimmt. 

8. Verfahren nach Anspruch 7, dadurch gekennzeich- 
net, daB man vor der Trocknung bei einer Tempe- 

ralur kleiner gleich 100°C die Folie der l_ange nach 
bei einem Feuchtigkeitsgehalt von 10 bis 22%, 
bezogen auf das Folientrockengewicht, aufschtitzt. 

9. Verfahren nach einem der AnsprOche 1 bis 8, 
dadurch gekennzeichnet. daB man die Faser oder 
Folie vor der Aufnahme verstreckt. 

10. Verfahren nach einem der AnsprOche 1 bis 9, 
dadurch gekennzeichnet, dafJ man die extrudierte 
Faser oder Folie bei einem Feuchtigkeitsgehalt von 
mindestens 1 2%, bezogen auf das Faser- oder Foli- 
entrockengewicht. aufnimmt. 

11. Vorfahron nach Anspruch 10. dadurch gekenn- 
zeichnet, daG man die extrudierte Faser oder Folie 
bei einem Feuchtigkeitsgehalt von 15 bis 20%, 
bezogen auf das Faser- oder Folientrockengewicht, 
aufnimmt. 

12. Verfahren nach einem der AnsprOche 1 bis 11. 

dadurch gekennzeichnet, daB man die extrudierte 
Faser oder Folie vor der Vernetzung bei einer Tem- 
peratur kleiner gleich lOCC auf einen Feuchtig- 
keitsgehalt von 4 bis 8%. bezogen auf das Faser- 
oder Folientrockengewicht. trocknet. 

13. Verfahren nach einem der AnsprOche 1 bis 12, 
dadurch gekennzeichnet, daB nr^n bei der Weiter- 
trocknung bei einer Temperatur kleiner gleich 
100'C den Feuchtigkeitsgehalt der Faser oder 
Folie um mindestens 5%. bezogen auf das Faser- 
oder Folientrockengewicht, reduziert. 

14. Verfahren nach einem der AnsprOche 1 bis 13, 
dadurch gekennzeichnet, daB man bei einer Tem- 
peratur von 60 bis 90* C weitertrocknet. 



15. Verfahren nach einem der AnsprOche 1 bis 14, 
dadurch gekennzeichnet, daB man eine in bezug 
auf den Gehalt an wasserloslichem Polymer 30 bis 
45 gew.-%ige waBrige Losung bei einer Ober 80'C, 

5 aber unter dem Siedepunkt der Polymerlosung lie- 
gende Temperatur extrudiert. 

16. Verfahren zur Herstellung einer vemetzten Faser, 
bei dem man ein vemetzbares Polymeres zu einer 

10 Faser verspinnt und die Faser bei einer Temperatur 
von Ober 100'*C vernetzt, dadurch gekennzeichnet, 
daB man nach dem Vernetzen den Feuchtigkeits- 
gehalt der Faser durch Behandlung der vernetzten 
Faser mit feuchter Luft aut mindestens 10%. bezo- 

15 gen auf das Trockengewicht der Faser, erhoht. 

17. Verfahren nach Anspruch 16. dadurch gekenn- 
zeichnet, daB man die vernetzte Faser mit feuchter 
Luft einer Temperatur von mindestens 50°C behan- 

20 delt. 

18. Verfahren nach Anspruch 16 oder Anspruch 17, 
dadurch gekennzeichnet, daB man die feuchte Luft 
durch eine Schicht der vernetzten Faser auf einer 

25 porosen Unterlage leitet. 

19. Verfahren nach einem der AnsprOche 16 bis 18, 
dadurch gekennzeichnet, dafl man als vernetzte 
Faser eine durch Extrusion einer waBrigen Losung 

30 eines wasserloslichen vernetzbaren Polymers in 
ein gasformiges Medium und Vernetzung bei einer 
Temperatur von Ober 100'C hergestellte wasserab- 
sorblerende, wasserunlosliche Faser einsetzt. 

35 20. Verfahren nach einem der AnsprOche 1 bis 1 5 oder 
19. dadurch gekennzeichnet. daB man als wasser- 
losliches Polymer ein Copolymerisal aus 50 bis 95 
Gew.-% monomerer ethylenisch ungesattigter Car- 
bonsaure bzw. deren Anhydrid und 5 bis 50 Gow - 

40 % eines damit copolymerisierbaren ethylenisch 
ungesattigten Monomers einsetzt. 

21. Verfahren nach Anspruch 20. dadurch gekenn- 
zeichnet, daB man als copolymerisierbares ethyle- 

45 nisch ungesattigtes Monomer mindestens zum Teil 
ein hydroxy- oder epoxidfunktionelles Comonomer 
einsetzt, so daB sich bei der Vernetzung zwischen 
den Carbonsauregruppen des Carbonsaure-bzw. 
Carbonsaureanhydridmonomers und den Hydroxy- 

50 bzw. Epoxidgruppen dessen Comonomers Ester- 
btndungen bilden. 

22. Verfahren zur Herstellung einer wasserabsorbie- 
renden, wasserunloslichen Beschichtung, bei dem 

55 man auf ein flexibles Substrat eine waBrige Losung 
eines vernetzbaren, wasserloslichen Polymers als 
Beschichtung auftragt. diese auf einen Feuchtig- 
keitsgehalt von 8 bis 25 Gew.-% trocknet und die 
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getrocknete Beschichtung durch Erhitzen auf eine 
Temperatur im Bereich von 125 bis 250'C vernetzt, 
dadurch gekennzeichnet, da3 man vordem Vemet- 
zen bei einer Temperatur kleiner glerch 100'*C auf 
einen niedrigeren Feuchtigkeitsgehalt im Bereich 
von 0 bis 10 Gew.-% weitertrocknet. 



Revendications 

1 . Procddd de production d'une fibre ou d'un film inso- 
luble dans I'eau, absorbant I'eau, par extrusion 
d'une solution aqueuse d'un polymere soluble dans 
I'eau dans un milieu gazeux pour former ta fibre ou 
le film et reticulation de la fibre ou du film a une tem- 
perature dans la gamme de 125 a 250'*C, jusqu'a 
un degre suffisant pour que la fibre ou le film r^ticuld 
soit insoluble dans I'eau, caractdrisd en ce que la 
fibre ou le film extrude est recueilli avec une teneur 
en humidite de 8 ^ 25%, par rapport au poids sec 
de la fibre ou du film, et est soumis a un sechage 
plus pousse a une temperature non superieure a 
lOCC, pour que la fibre ou le film entrant dans 
r^tape de reticulation ait une teneur en humkjitd 
plus faibte. dans la gamme de 0 ^ 10%, par rapport 
au poids sec de la fibre ou du film. 

2. Proced6 selon la revendication 1 de production 
d'une fibre insoluble dans I'eau, absorbant I'eau, 
caract6ris6 en ce que la solution aqueuse de poly- 
mere soluble dans I'eau est extrudee a travers une 
fili^re pour former une fibre et la fibre est recueillie 
sous forme de cdble ou de fil d une teneur en humi- 
6\{6 do 10 d 22%. par rapport au poids sec de la 
fibre. 

3. Proc6d6 selon la revendication 2, caract6ris6 en ce 
que la fibre recueillie a un ddcitex par filament de 2 
^20. 

4. Proc6d6 selon la revendication 2 ou la revendica- 
tion 3, caract6ris6 en ce que le cSble ou le fil est 
coup6 en fibre syntfi6tique ayant une teneur en 
humidit6 de 10 ^ 22%, par rapport au poids sec de 
la fibre, et est ensuite s6ch6 et t6\\cu\6 sous forme 
fibreuse. 

5. Proc6d6 selon la revendication 4, caract6ris6 en ce 
que la fibre synth6tique est s6ch6e sous forme d'un 
lit de fibres sur une courroie mobile. 

6. Proc6d6 selon Tune quelconque des revendications 
2^5, caract6ris6 en ce que la fibre est r^humidif ide 
aprds rdticulation, jusqu'd une teneur en humidity 
d'au moins 1 0%. par rapport au poids sec de la fibre. 

7. Proc6d6 selon la revendication 1 , pour la produc- 
tion d'un film insoluble dans I'eau, absorbant I'eau, 



caract6rise en ce que la solution aqueuse de poly- 
mere soluble dans I'eau est extrudee a travers une 
fiti&re en fente ou une filidre annulaire pour former 
un film qui est recueilli d une teneur en humkjite de 
s 10 d 22%, par rapport au poids sec du film. 

8. Proced^ selon ta revendication 7, caractdrisd en ce 
que le film est fendu longitudinalement k une teneur 
en humidite de 10 ^ 22%, par rapport au poids sec 

10 du film, avant I'etape de sechage d une temperature 
non superieure k 100*^0. 

9. Procede selon i'une quelconque des revendications 
1 k 8, caracterise en ce que la fibre ou le film est 

IS etire avant d'etre recueilli. 

1 0. Procede selon I'une quelconque des revendications 
1 k 9, caracterise en ceque ta fibre ou le film extrude 
est recueilli k une teneur en humklite d'au moins 

20 1 2%, par rapport au poids sec de la fibre ou du film. 

11. Procede selon la revendication 10, caracterise en 
ce que la fibre ou le film extrude est recueilli k une 
teneur en humidite de 15 & 20%, par rapport au 

25 poids sec de la fibre ou du film. 

1 2. Procede selon I'une quelconque des revendications 
1 ^ 11. caracterise en ce que la fibre ou le film 
extrude est s6ch6 k une teneur en humidite de 4 ^ 

30 8%, par rapport au poids sec de la fibre ou du film, 
a une temperature non superieure a lOO'C avant 
d'entrer dans retape de reticulation. 

1 3. Procede selon I'une quelconque des revendications 
35 1^12. caracterise en ce que la teneur en humidite 

de la fibre ou du film est r6duite d'au moins 5% par 
rapport au poids sec de la fibre ou du film au cours 
de retape de sechage plus pousse k une tempera- 
ture non superieure k 100°C. 

40 

1 4. Procede selon I'une quelconque dos revendications 
1 d 13. caracterise en ce que ladite etape de 
sechage est realtsee k une temperature de 60 k 

90X. 

45 

15. Procede selon I'une quelconque des revendications 
1^14, caracterise en ce que la solution aqueuse 
possede une concentration en polymdre soluble 
dans I'eau de 30 k 45% en poids et est extrudee k 

50 une temperature qui est superieure k 80*'C, mais 
inferieure au point d'ebullition de la solution de poly- 
mere. 

16. Procede de production d'une fibre reticuiee par 
55 fiiage d'une matiere polymere reticulable pour for- 
mer une fibre, et reticulation de la fibre k une tem- 
perature superieure k 1 00**C, caracterise en ce que 
la fibre reticuiee est traitee avec de I'air humide 
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apres reticulation pour 6lever la teneur en humidity 
de la fibre k au moins 1 0%. par rapport au poids sec 
de la fibre. 

17. Procddd salon la revendication 16. caract^rlsd en s 
ce que i'air humide avec lequel est trart^e la fibre 
rettculee est a une temperature d'au moins SO^C. 

18. Procede selon la revendication 16 ou la revendica- 
tion 17, caracterise en ce que I'air humide traverse io 
un lit de la fibre reticulee sur un support poreux. 

1 9. Procede selon Tune quelconque des revendications 
16 a 18, caracterise en ce que la fibre rdticulde est 
une fibre insoluble dans I'eau, absorbant I'eau. pro- is 
duite par extrusion d'une solution aqueuse d'un 
polymere rdticulabte soluble dans I'eau dans un 
milieu gazeux et reticulation de la fibre ^ une tem- 
perature superieure d 100^C. 

20 

20. Procede selon Tune quelconque des revendications 
1 a 15 ou 19, caracterise en ce que le polymere 
soluble dans I'eau est un copolym^re de 50 ^ 95% 
en poids de monom6re carboxylique ci insaturation 
ethylenique et de 5 a 50% en poids de monomere 2S 
copolymdrisable a insaturation ethylenique. 

21. Procede selon la revendication 20. caracterise en 
ce que le monom6re copolym6risable ^ insaturation 
ethylenique est constitu6 au moins partiellement 30 
d'un comonomere a fonctions hydroxy ou epoxyde, 
pour que se forment des reticulations esters par 
reaction entre les groupes acides carboxyliques 
derives du monomere carboxylique et les groupes 
hydroxyio ou epoxyde derives du comonomere 3S 
durant retape de reticulation. 

' 22. Proc6d6 de production d'un revdtement insoluble 
dans I'eau. absorbant I'eau. dans lequel un substrat 
flexible est revdtu d'une solution aqueuse d'un poly- ^o 
mere reticulable soluble dans I'eau. le revStement 
est seche jusqu'd une teneur en humidite de 8 ^ 
25% en poids, el le revetement sech6 est r6ticuI6 
par chauftage ^ une temperature dans ta gamme 
de 125 ^ 250"C, caracterise en ce que le revSte- -^5 
ment seche. avant reticulation, est soumis d un 
sechage plus pousse h une temperature non supe- 
rieure d 100'*C jusqu'd une teneur en humidite plus 
faibte, dans la gamme de 0 d 10% en poids. 
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